Effects of X-irradiation on mitochondrial DNA damage and its supercoiling formation change.
There have been a small number of reports of radiation-induced mtDNA damage, and mtDNA supercoiling formation change induced by ionizing radiation has not been investigated before. This study evaluated mtDNA damage and supercoiling formation change after X-irradiation. The human breast cancer cell line, MCF-7 cells were used for analysis. Modified supercoiling-sensitive real-time PCR approach was used to evaluate mitochondrial DNA supercoiling formation change and copy number; long-PCR method was applied for the quantification of mtDNA damage. MtDNA damage and formation change induced by high-dose irradiation was persistent in 24h after irradiation and was not significant after low-dose irradiation. MtDNA copy number was slightly increased after high-dose irradiation and a transit increase was observed after low-dose irradiation. This is the first study to evaluate radiation-induced mitochondrial DNA supercoiling formation change using real-time PCR. Combined with data of ROS generation and dynamics of mitochondrial mass, our findings suggested that mtDNA is sensitive to radiation hazards, indicating mitochondrial biogenesis play an important role in radiation-induced cellular response.